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1 . A portable communication system for use with a communication apparatus 
having a sound output device, the system comprising: 

an infrared transmitter apparatus, wherein the infrared transmitter apparatus 
comprises: 

a microphone to generate an audio signal from received sound input, 
at least one infrared liglit emitting device, 

modulation circuitry operable to convert the audio signal to one or 
more constant width electrical pulses to drive the infrared light emitting 
diode to transmit one or more corresponding constant width infrared pulses, 
and 

a transmitter housing enclosing the microphone and modulation 
circuitry and upon which the at least one infrared light emitting device is 
moimted, wherein the transmitter housing is configured to be removably 
coupled to the communication apparatus such that the microphone is 
positioned adjacent the sound) output device of the communication 
apparatus; and 

an infrared receiver apparatus 
comprises: 

an infrared light detection device to detect the one or more 



wherein the infrared receiver apparatus 



and generate one or more electric signals 
infrared pulses, 



corresponding mfrared pulses 
representative of the detected 
a speaker, 

demodulation circuitryl operable to convert the one or more electric 
signals representative of the detected infrared pxilses to an audio signal to 
power the speaker to produce a sound output, and 

a receiver housing enclosing the speaker and the demodulation 
circuitry and upon which the in^p^ared light detection device is mounted. 
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wherein the receiver hoxising is fo)med to be self-supported entirely by the 
ear of a user. 

2. The system of claim 1, wherein me transmitter housing is sized for 
positioning of the microphone adjacent/ a speaker of a phone apparatus. 
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The system of claim 2, wherei 



sized to fit over an end of a phone ap 



the transmitter hoxising includes means for 



removably attaching the housing to thi 5 phone apparatus 



4. The system of claim 3, wherei i the attachment means includes an opening 



aratus. 
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5. The system of claim 3, whermn the attachment means includes an adjustable 
band element to attach the housing to a phone apparatus. 

6. The system of claim 1, wher iin the receiver housing comprises an in the ear 
receiver housing securable within thp concha of the ear. 



7. The system of claim 1, wheijein 
ear receiver housing securable by thle 



in the receiver housing comprises a behind the 
pinna of the ear. 



8. The system of claim 1 , whei ein the receiver housing comprises: 

a first portion including a b< hind the ear element and a speaker holding 

element having an opening defined therethrough, wherein the speaker holding 

element includes speaker contacts; md 

a second portion encompassing the speaker, wherein second portion is sized 

to be retained within the opening ai d includes speaker contacts for mating with the 

speaker contacts of the speaker holding element. 



The system of claim 1, whe 



ein modulation circuitry comprises: 
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pulse width modulation circuitry to convert the audio signal using a carrier 
signal to one or more width modulated pulses, wherein the width of the one or more 
pulses is varied as a function of the audio ^gnal; 

an edge detect circuit to detect the edges of the one or more width modulated 
pulses and generating constant width pulses based on the detected edges; and 

a pulse driver circuit to drive the infrared light emitting device, 

10. The system of claim 1, wherein demodulation circuitry comprises: 

pulse detection circuitry to convert the one or more electrical signals 
representative of the detected infrared pulses to one or more constant width pulses 
based thereon; 

pulse width convertor circuitrj^ to convert the one or more constant width 
pulses to one or more width modulated pulses; and 

pulse v^dth modulation circuiby to convert the one or more width 
modulated pulses to an audio signal ror application to the speaker. 



1 1 . The system of claim 1 0, wb 
an amplifier configuration tc 



sin the pulse detection circuitry comprises: 
provide symmetrically opposed polarity 



J electrical pulses corresponding to e; ich of the one or more electrical signals 

:C 20 representative of the detected infraied pulses; and 

:^ a comparator to generate a Constant v^dth pulse each time symmetrically 

opposed polarity electrical pulses are applied thereto. 
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12. The system of claim 1 0, wnerein the pulse width convertor circuitry 
comprises a divide by two circuitJ 



13. The system of claim 10, ^herein the receiver further comprises missing 
pulse detection circuitry comprismg: 

detection circuitry to det€ ct the absence of constant width pulses; and 
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disable circuitry to disable one or more components of the receiver upon 
detection of such absence of constant width pulses. 
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14. The system of claim 1, whereiiythe transmitter apparatus further comprises a 
sound activated power circuit to powejr one or more components of the transmitter 
upon detection of sound input. 

15. The system of claim 1 , when in the one or more constant width electrical 
pulses to drive the infrared light emi ttng device are less than about 2 microsecond 
in duration. 

16. The system of claim 15, wherfein the one or more constant width electrical 
pxxlses to drive the infrared light emittjing device are less than about 1 microsecond 
in duration. 



17. A portable infrared transmitter 



apparatus for use with a commxmication 



apparatus having a sound output device, the apparatus comprising: 

a microphone to generate an audio signal from received soxmd input; 
at least one infrared light emitting device; 

modulation circuitry operable i o convert the audio signal to one or more 
constant width electrical pulses to dri\e the infrared light emitting diode to transmit 
one or more corresponding constant width infrared pulses; and 

a transmitter housing enclosing the microphone and modulation circuitry 
and upon which the at least one infrared light emitting device is moimted, wherein 
the transmitter housing is configured to be removably coupled to the 
communication apparatus such that th€ microphone is positioned adjacent the soimd 
output device of the communication apparatus. 



18. The apparatus of claim 1 7, wherein the transmitter housing is sized for 
positioning of the microphone adjacentla speaker of a phone apparatus. 
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19. The apparatus of claim 1 8, wherein the' transmitter housing includes means 
for removably attaching the housing to the phone apparatus. 

20. The apparatus of claim 19, wherein/the attachment means includes an 
opening sized to fit over an end of a phone apparatus. 

21 . The apparatus of claim 19, wherein the attachment means includes an 
adjustable band element to attach the housing to a phone apparatus. 

22. The apparatus of claim 17, wherein demodulation circuitry comprises: 
pulse detection circuitry to convert the one or more electrical signals 

representative of the detected infrared ppses to one or more constant width pulses 
based thereon; 

pulse width convertor circuitry/to convert the one or more constant width 
pvdses to one or more width modxilated pulses; and 

pulse width modulation circuit to convert the one or more width 
modulated pulses to an audio signal for application to the speaker. 

23. The apparatus of claim 22, Wherein the pulse detection circuitry comprises: 
a amplifier configuration to provide symmetrically opposed polarity 

electrical pulses corresponding to each of the one or more electrical signals 
representative of the detected infrared pulses; and 

a comparator to generate a constant width pulse each time the symmetrically 
opposed polarity electrical pulses are applied thereto. 



24. The apparatus of claim 24 wherein the pidse width convertor circuitry 
comprises a divide by two circuit 
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25. The apparatus of claim 17, wherein ihd transmitter apparatus ftirther 
comprises a sound activated power circuit t9^power one or more components of the 
transmitter upon detection of sound input. 



26. The apparatus of claim 17, whe^in the one or more constant width electrical 
pulses to drive the infrared light emittiijig device are less than about 2 microsecond 
in duration. 



27. The apparatus of claim 26, wherein the one or more constant width electrical 
pulses to drive the infrared light emitting device are less than about 1 microsecond 
in duration. 



28. A portable infrared receiver app^atus comprising: 

an infrared light detection device to detect one or more infrared pulses and 
generate one or more electric signals representative of the detected infrared pulses; 

a speaker; 

demodulation circuitry operable to convert the one or more electric signals 
representative of the detected infrared pulses to an audio signal to power the speaker 
to produce a sound output, wherein the demodulation circuitry comprises: 

pulse detection circuitry to convert the one or more electrical signals 
representative of the detected infrjired pulses to one or more constant width 
pulses based thereon, 

pulse width convertor circuitry to convert the one or more constant 
width pulses to one or more widtl i modulated pulses, and 

pulse width modulation cii cuitry to convert the one or more width 
modiilated pulses to an audio signal for application to the speaker, and 
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a receiver housing enclosing the speaker and the demodulation circuitry and 
upon which the infrared light detection device is mounted, wherein the receiver 
housing is formed to be self-supported entirely by the ear of a user. 

29. The apparatus of claim 28, wh<!rein the receiver housing comprises an in the 
ear receiver housing securable within the concha of the ear, and further wherein the 
receiver housing includes: 1 

a speaker portion enclosing the speaker and a power source, the speaker 
portion having a compactable/expandable material about at least a portion thereof to 
support the receiver housing in the concha of the ear, wherein the material is placed 
in a compacted state upon insertion in t le concha of the ear and further wherein the 
material expands to an expanded state to hold the receiver housing in the concha of 
the ear upon release from the compacted state, and 

an elongated portion extending from the speaker portion enclosing at least a 
portion of the demodulation circuitry, v .^herein the infrared light detection device is 
positioned on the elongated portion. 



to secure the receiver housing by the pinna 
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30. The apparatus of claim 28, whetein the receiver housing comprises a behind 
the ear receiver housing securable by tqe pinna of the ear, and further wherein the 
receiver housing includes: 

a first portion comprising: 

a behind the ear element 

of the ear, and 

a speaker holding elemenjt extending from the behind the ear element, 
wherein the speaker holding element has an opening defmed therethrough, 
and further wherein the speaker holding element includes speaker contacts; 
and 

a second portion encompassing me speaker, wherein second portion is sized 
to be retained within the opening and includes speaker contacts for mating with the 
speaker contacts of the speaker holding element. 
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31 . The apparatus of claim 30, wherein/the speaker contacts of the speaker 
holding element are positioned on a surface defining the opening. 



32. 



The apparatus of claim 28, where n the demodulation circxiitry comprises: 
pxilse detection circuitry to conve 1 the one or more electrical signals 
representative of the detected infrared pv Ises to one or more constant width pulses 



based thereon; 

pulse width convertor circuitry to 



pulses to one or more width modulated pulses; and 



pulse width modulation circuitry 



modulated pulses to an audio signal for application to the speaker 



convert the one or more constant width 



to convert the one or more width 
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The apparatus of claim 32, wherein the pulse detection circxxitry comprises: 
a amplifier configuration to provide symmetrically opposed polarity 

of the one or more electrical signals 
representative of the detected infrared pulses; and 

a comparator to generate a cons ant width pulse each time the synmietrically 
opposed polarity electrical pulses are applied thereto. 

34. The apparatus of claim 32, whefrein the pulse width convertor circuitry 
comprises a divide by two circuit. 

35. The apparatus of claim 32, whej-ein the receiver further comprises missing 
pulse detection circuitry comprising: 



detection circuitry to detect the 



ibsence of constant width pulses; and 



disable circuitry to disable one ( r more components of the receiver upon 
detection of such absence of constant width pulses. 

36. A method of xising a portable commuiiication system with a phone apparatus 
having a soxmd output device, the methofj comprising: 
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providing a removable transmitter, wh^ein the removable transmitter 
comprises: 

a microphone to generate an ^dio signal from received sound input, 
a transmitter device, 

modulation circuitry operabfe to convert the audio signal to an 
electrical signal to drive the transmitter device to transmit signals 
representative of the audio signal,| 

a transmitter housing encasing at least the microphone and 
modulation circuitry, and 
securing the removable transmitter to the phone apparatus, wherein securing 
the removable transmitter to the phone aCpparatus includes coupling the transmitter 
housing to the phone communication apparatus such that the microphone is 
positioned adjacent the sound output dqvice of the communication apparatus. 



37. The method of claim 36, wherepi providing the removable transmitter 
comprises: 

providing a removable infrareq transmitter, wherein the removable infrared 
transmitter comprises: 

a microphone to generate an audio signal from received sound input, 

at least one infrared liglit emitting device, 

modxilation circmtry operable to convert the audio signal to one or 
more electrical pulses to drive ;the infrared light emitting diode to transmit 
one or more corresponding infrared pulses, and 

a transmitter housing ericlosing the microphone and modulation 
circuitry and upon which the a ; least one infrared light emitting device is 



mounted. 



opening sized to fit over a portion of a 



yf^ The method of claim 35, when ;in the removable transmitter comprises an 



phone apparatus, wherein securing the 
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removable transmitter to the phone app^atus comprises positioning the opening 
over the portion. 



The method of claim 37, wherein the portion of the phone apparatus is an 
end portion of a phone where a soim i output device is located, and further wherein 
securing the removable transmitter to the phone apparatus comprises positioning the 
opening over the end of the phone. 

,0 



The method of claim 35, wherein securing the removable transmitter to the 
phone apparatus comprises positioning a band of the removable transmitter about a 
perimeter of the phone apparatus. 

40. The method of claim 35, wherem securing the removable transmitter to the 
phone apparatus comprises using a two faced adhering system to attach the 



removable transmitter to the phone 



apparatus. 
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The method of claim 35, fiither comprising: 

detaching the removable transmitter from the phone apparatus; and 

securing the removable trar smitter to a different phone apparatus. 
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